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(54) VASCULAR PUNCTURE SEALING DEVICE

(67) A vascular puncture sealing device includes a
tube unit (1) and a sealing unit (2). The tube unit (1) in-
cludes an inner tube (11) and an outer tube (12). The
inner tube (11) includes a first compartment (S1) therein.
The outer tube (12) includes a second compartment (S2)
therein. The inner tube (11) is slidably received in the
second compartment (S2). The sealing unit (2) is coupled
to an end of the inner tube (11). The sealing unit (2) in-

cludes an abutting portion (22) and an expansion portion
(23). The abutting portion (22) includes a first face (22a)
and a second face (22b) opposite to the first face (22a).
The abutting portion (22) further includes a through-hole
(221) extending from the first face (22a) through the sec-
ond face (22b). The expansion portion (23) includes a
chamber (S3) intercommunicated with the through-hole
(221) of the abutting portion (22).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a medical ap-
paratus and, more particularly, to a vascular puncture
sealing device.

2. Description of the Related Art

[0002] Vascular interventional procedures involve ac-
cessing a corporeal vessel or other lumen through a per-
cutaneous sheath. The sheath is inserted into vascular
lumen so that a medical procedure can be performed
through the sheath.

[0003] The indwelling sheath must be removed after
the medical treatment using the vascular interventional
procedures. At this time, the puncture hole in the vessel
wall must be sealed and stanched, preventing bleeding
at the puncture wound that could cause serious compli-
cations.

[0004] To fix the above problem, in addition to directly
pressing the puncture wound with an external force for
several hours, as shown in FIG. 1, a medical worker can
place a conventional vascular puncture sealing device 9
to the vessel hole after the medical treatment using the
vascular interventional procedures, thereby sealing the
hole on the vessel wall of the blood vessel. The vascular
puncture sealing device 9 includes a wire 91, a first seal-
ing member 92, a second sealing member 93, and a
pushing member 94. The first sealing member 92 is
mounted to an end of the wire 91. The second sealing
member 93 slidably receives the wire 91 that extends
through the pushing member 94, such that the second
sealing member 93 is located between the first sealing
member 92 and the pressing member 94.

[0005] After the medical worker has finished the vas-
cular interventional therapy, the sheath | used in the op-
eration is indwelled. Namely, an end of the sheath | is
moved into the blood vessel V via an opening O in the
vesselwall W. Next, the vascular puncture sealing device
9 is placed into the sheath I, and the first and second
sealing members 92 and 93 are moved toward the blood
vessel V along the sheath | by using the pressing member
94 until the first sealing member 92 enters the blood ves-
sel V. Then, the medical worker pulls the wire 91 and the
sheath | backward to abut the first sealing member 92
against an inner side of the vessel wall Q, accomplishing
positioning of the first sealing member 92.

[0006] Next, as shown in FIG. 2, the medical worker
uses the pressing member 94 again to push the second
sealing member 93 to thereby shorten the spacing be-
tween the second sealingmember 93 and the first sealing
member 92 until the second sealing member 93 abuts
against the outer side of the blood vessel W, accomplish-
ing positioning of the second sealing member 93. Finally,
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the worker removes the sheath | and the pressing mem-
ber 94 and cuts the redundant wire 91 to finish installation
of the vascular puncture sealing device 9.

[0007] By pressing the first sealing member 92 and the
second sealing member 93 against the inner side and
the outer side of the vessel wall W, respectively, an ap-
propriate pressure can be imparted to the opening O to
reliably achieve the stanching purposes. However, in ac-
tual operation, it is not easy to accurately position the
second sealing member 93 in the desired location outside
of the blood vessel W, such that the vascular puncture
sealing device 9 provides an unsatisfactory stanching
effect. Furthermore, the medical worker has to proceed
with positioning of the first sealing member 92 and the
second sealing member 93 separately, which is trouble-
some in use and requires a longer operational period by
the medical worker. Thus, improvement to the vascular
puncture sealing device 9 is necessary.

SUMMARY OF THE INVENTION

[0008] To solve the above problem, the present inven-
tion provides a vascular puncture sealing device that can
effectively seal an opening in a blood vessel.

[0009] Another objective of the present invention is to
provide a vascular puncture sealing device that can be
used simply and easily.

[0010] A vascular puncture sealing device according
to the presentinvention includes a tube unit and a sealing
unit. The tube unit includes an inner tube and an outer
tube. The innertube includes a first compartment therein.
The outer tube includes a second compartment therein.
The inner tube is slidably received in the second com-
partment. The sealing unit is coupled to an end of the
inner tube. The sealing unit includes an abutting portion
and an expansion portion. The abutting portion includes
a first face and a second face opposite to the first face.
The abutting portion further includes a through-hole ex-
tending from the first face through the second face. The
expansion portion includes a chamber therein. The
chamber intercommunicates with the through-hole of the
abutting portion.

[0011] Thevascularpuncture sealing device according
to the present invention uses the abutting portion to abut
the inner side of the vessel wall and uses the expansion
portion having the chamber filled with blood flow to there-
by expand the expansion portion for sealing the opening
in the vessel wall and for anchoring the outer side of the
vessel wall. Thus, the sealing unit can reliably be posi-
tioned to the opening of the vessel wall while simultane-
ously exerting pressures to the inner side and the outer
side of the vessel wall, effectively achieving the stanching
purposes.

[0012] In an example, the outer tube includes a posi-
tioning hole extending through a tubular wall of the outer
tube and intercommunicated with the second compart-
ment. Thus, a medical worker can know that the vascular
puncture sealing device has been moved in an insertion
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direction to the predetermined position according to the
presence of blood in the second compartment.

[0013] In an example, the abutting portion and the ex-
pansion portion are integrally connected with each other
to increase the structural strength of the sealing unit dur-
ing use, thereby effectively exerting pressures on the in-
ner side and the outer side of the vessel wall.

[0014] In an example, the abutting portion is located in
the second compartment, and the expansion portion ex-
tends through the end of the inner tube into the first com-
partment and is located in the first compartment. This
reduces interference form the abutting portion when the
expansion portion is expanding into the predetermined
shape.

[0015] In an example, the sealing unit can be made of
a biocompatible material, such as polyurethane, poly-
tetrafluoroethylene, titanium, or a titanic alloy. Thus,
when the sealing unitis placed into a body of an organism
to seal a vessel, the sealing unit will not cause harm to
the organism. The sealing unit can be made of a biode-
gradable material, such as polylactic acid. Thus, the seal-
ing unit can be degraded in the body.

[0016] In an example, the inner surface of the expan-
sion portion is coated with thrombogenic agents, such
as thrombin or chitosan. Thus, when blood flows through
the through-hole into the chamber, the blood can rapidly
clot under the action of thrombogenic agents, such that
the expansion portion can rapidly expand into the prede-
termined shape.

[0017] In an example, the abutting portion includes a
stagnant film located in the through-hole. The stagnant
film with a plurality of apertures stagnates blood flow with-
in the chamber of the expansion portion.

[0018] In an example, the sealing unit includes a pull
string attached to an outer periphery of the expansion
portion. Thus, the medical worker can pull the pull string
in the retraction direction to fix the expansion portion.
[0019] The present invention will become clearer in
light of the following detailed description of illustrative
embodiments of this invention described in connection
with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a diagrammatic cross sectional view illus-
trating use of a conventional vascular puncture seal-
ing device.

FIG. 2 is another diagrammatic cross sectional view
illustrating use of the conventional vascular puncture
sealing device.

FIG. 3 is of an exploded, perspective view of a vas-
cular puncture of a first embodiment of a sealing de-
vice according to the present invention and a sheath.
FIG. 4 is an exploded, cross sectional view of the
vascular puncture sealing device and the sheath of
FIG. 3.
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FIG. 5 is a diagrammatic cross sectional view illus-
trating use of the vascular puncture sealing device
of FIG. 3, with the vascular puncture sealing device
inserted into an end of the sheath that has penetrated
through a blood vessel.

FIG. 6 is a diagrammatic cross sectional view similar
to FIG. 5, with the vascular puncture sealing device
reaches the other end of the sheath.

FIG. 7 is a diagrammatic cross sectional view similar
to FIG. 6, with an inner tube of the vascular puncture
sealing device moved into the blood vessel, and with
the blood in the blood vessel flowing through a po-
sitioning hole of the inner tube into a second com-
partment of an outer tube.

FIG. 8 is a diagrammatic cross sectional view similar
to FIG. 7, with the inner tube slightly moved in a re-
traction direction to block the positioning hole.

FIG. 9 is a diagrammatic cross sectional view similar
to FIG. 8, with the outer tube moved in the retraction
direction to leave an end of the inner tube outside of
the outer tube, and with an abutting portion expand-
ed.

FIG. 10 is a diagrammatic cross sectional view sim-
ilar to FIG. 9, with the inner tube moved in the re-
traction direction to abut the expanded abutting por-
tion against an end of the sheath.

FIG. 11 is a diagrammatic cross sectional view sim-
ilarto FIG. 10, with the sheath and the vascular punc-
ture sealing device moved jointly in the retraction
direction until the abutting portion abuts an inner side
of the vessel wall.

FIG. 12 is a diagrammatic cross sectional view sim-
ilar to FIG. 11, with blood flowing into a chamber of
an expansion portion to expand the expansion to
thereby seal an opening in the vessel wall.

FIG. 13 is a cross sectional view illustrating use of a
vascular puncture sealing device of a second em-
bodiment according to the present invention.

FIG. 14 is a cross sectional view illustrating use of a
vascular puncture sealing device of a third embodi-
ment according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0021] The "vascular puncture sealing device" de-
scribed in the invention can cooperate a sheath | used
in vascular interventional technology. As shown in FIG.
5, an end of the sheath | can enter a blood vessel V via
an opening O in a vessel wall W. The vascular puncture
sealing device can be used to seal the opening O in the
vessel wall W, preventing the blood in the blood vessel
V from flowing outward via the opening O, which can be
appreciated by one having ordinary skill in the art.
[0022] With reference to FIGS. 3 and 4, a vascular
puncture sealing device of a first embodiment according
to the present invention includes a tube unit 1 and a seal-
ing unit 2.

[0023] Specifically, the tube unit 1 includes an inner
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tube 11 and an outer tube 12. The inner tube 11 includes
afirstend 11a and a second end 11b opposite to the first
end 11a. The outer tube 12 includes a first end 12a and
asecond end 12b opposite to the firstend 12a. The inner
tube 11 includes a first compartment S1 therein. The out-
er tube 12 includes a second compartment S2 therein.
The inner tube 11 is slidably received in the second com-
partment S2. An outer diameter of the outer tube 12
matches with an inner diameter of a sheath I. Thus, the
outer diameter of the outer tube 12 and the inner diameter
of the sheath | can be appropriately fit.

[0024] In this embodiment, the outer tube 12 includes
a positioning hole 121 extending through a tubular wall
of the outer tube 12 and intercommunicated with the sec-
ond chamber S2. When the first end 12a of the outer tube
12 extends beyond an end of the sheath | to expose the
positioning hole 121 outside of the sheath I, the blood in
the blood vessel can flow into the second compartment
S2, such that a medical worker can know that the outer
tube 12 is located in a predetermined position. Alterna-
tively, in a case that the outer tube 12 does not include
the positioning hole 121, the medical worker has to adjust
the position of the outer tube 12 extending beyond an
end of the sheath | to locate the outer tube 12 in the
predetermined position.

[0025] The sealing unit2is coupled to the firstend 11a
of the inner tube 11. In an example, the sealing unit 2
includes an engaging portion 21 coupled to an inner pe-
riphery of the inner tube 11 at a location adjacent to the
first end 11a. The sealing unit 2 further includes an abut-
ting portion 22 and an expansion portion 23. The abutting
portion 22 and the expansion portion 23 can be integrally
connected with each other to increase the structural
strength of the sealing unit 2 during use, thereby effec-
tively exerting pressures on the inner side and the outer
side of the vessel wall W.

[0026] In this embodiment, the abutting portion 22 is
in the form of an abutting plate having a first face 22a
and a second face 22b opposite to the first face 22a. The
second face 22b faces the first end 11 a of the inner tube
11. The abutting portion 22 further includes a through-
hole 221 extending from the first face 22a through the
second face 22b. The abutting portion 22 can be bent to
make at least a portion of the second face 22b face an
outer periphery of the inner tube 11 and to make at least
a portion of the first face 22a face an inner periphery of
the outer tube 12, such that a portion of the abutting por-
tionis restrained between the outer periphery of the inner
tube 11 and the inner periphery of the outer tube 12. The
expansion portion 23 is coupled to the second face 22b
of the abutting portion 22 and includes a chamber S3
therein. The chamber S3 intercommunicates with the
through-hole 221 of the abutting portion 22. Thus, the
abutting portion 22 can be located in the second com-
partment S2. The expansion portion 23 can extend
through the first end 11a of the inner tube 11 into the first
compartment S1 and is located in the first compartment
S1.
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[0027] The sealing unit2 can be made of a biocompat-
ible material, such as polyurethane, polytetrafluoroethyl-
ene, titanium, or a titanic alloy. Thus, when the sealing
unit 2 is placed into a body of an organism to seal a hole
of the vessel wall W, the sealing unit 2 will not cause
harm to the organism. The sealing unit 2 can be made
of a biodegradable material, such as polylactic acid.
Thus, the sealing unit 2 can degrade in the body of or-
ganism. Furthermore, the inner surface of the expansion
portion 23 can be coated with a thrombogenic material,
such as thrombin or chitosan. Thus, when blood flows
through the through-hole 221 into the chamber S3, the
blood can rapidly clot under the action of the thrombo-
genic material, such that the expansion portion 23 can
rapidly expand into a predetermined shape.

[0028] With reference to FIGS. 5 and 6, in actual use
of the vascular puncture sealing device of this embodi-
ment, the vascular puncture sealing device is placed into
the sheath | in an insertion direction D1 (from the body
surface of a patient toward a blood vessel V), and the
first end 11a of the inner tube 11 and the first end 12a of
the outer tube 12 penetrate through the vessel wall W
into the blood vessel V.

[0029] With reference to FIG. 7, the medical worker
keeps moving the vascular puncture sealing device in
the insertion direction D1 until the positioning hole 121
of the outer tube 12 is outside of an end of the sheath I.
Atthis time, the blood in the blood vessel V flows through
the positioning hole 121 into the second compartment
S2, as indicated by the arrows. With reference to FIG. 8,
with the presence of blood in the second compartment
S2, the medical worker slightly moves the vascular punc-
ture sealing device in a retraction direction D2 (from the
blood vessel V toward the body surface) to a position in
which the positioning hole 121 of the outer tube 12 is
covered by the sheath |, completing positioning of the
outer tube 12.

[0030] Next, as shown in FIG. 9, the outer tube 12 is
moved in the retraction direction D2 to leave the first end
11 a of the inner tube 11 outside of the outer tube 12.
Thus, the abutting portion 22 originally restrained be-
tween the outer periphery of the inner tube 11 and the
inner periphery of the outer tube 12 can expand. Then,
as shown in FIG. 10, the inner tube 11 is moved in the
retraction direction D2 to abut the second face 22b of the
expanded abutting portion 22 against the end of the
sheath I. Next, as shown in FIG. 11, the sheath | and the
vascular puncture sealing device are moved jointly in the
retraction direction D2 until the second face 22b of the
abutting portion 22 abuts the inner side of the vessel wall
W.

[0031] With reference to FIGS. 6-11, the blood in the
blood vessel V can flow into the chamber S3 via the
through-hole 221 such that the expansion portion 23 can
expand to the predetermined shape to thereby seal an
opening O in the vessel wall W while abutting the outer
side of the vessel wall W, as shown in FIG. 12. Thus, the
expansion portion 23 and the abutting portion 22 together
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avoid the blood in the blood vessel V from flowing out of
the opening O, achieving the blood vessel sealing effect.
[0032] FIG. 13 shows a vascular puncture sealing de-
vice of a second embodiment according to the present
invention having a structure substantially the same as
the first embodiment. In the second embodiment, the
abutting portion 22 further includes a stagnant film 222
located in the through-hole 221. The stagnant film 222
with a plurality of apertures 223 stagnates blood flow with-
in the chamber S3 of the expansion portion 23.

[0033] FIG. 14 shows a vascular puncture sealing de-
vice of a third embodiment according to the present in-
vention having a structure substantially the same as the
first and second embodiments. In the third embodiment,
the sealing unit 2 further includes a pull string 24 attached
to the outer periphery of the expansion portion 23 and
located in the first compartment S1 of the inner tube 11.
Thus, the medical worker can pull the pull string 24 in the
retraction direction D2 to fix the expansion portion 23.
[0034] In view of the foregoing, the vascular puncture
sealing device according to the present invention uses
the abutting portion 22 to abut the inner side of the vessel
wall W and uses the expansion portion 23 having the
chamber S3 into which blood can flow to thereby expand
the expansion portion 23 for sealing the opening O in the
vessel wall W and for abutting the outer side of the vessel
wall W. Thus, the sealing unit 2 can reliably be positioned
to the opening O of the vessel wall W while simultane-
ously exerting pressures to the inner side and the outer
side of the vesselwall W, effectively achieving the stanch-
ing purposes.

Claims
1. A vascular puncture sealing device comprising:

a tube unit (1); and

a sealing unit (2),

wherein the vascular puncture sealing device is
characterized in that:

the tube unit (1) includes an inner tube (11)
and an outer tube (12), wherein the inner
tube (11) includes a first compartment (S1)
therein, wherein the outer tube (12) includes
asecond compartment (S2) therein, where-
in the inner tube (11) is slidably received in
the outer tube (12),

wherein the sealing unit (2) is coupled to an
end of the inner tube (11), wherein the seal-
ing unit (2) includes an abutting portion (22)
and an expansion portion (23), wherein the
abutting portion (22) includes a first face
(22a) and a second face (22b) opposite to
thefirstface (22a), wherein the abutting por-
tion (22) further includes a through-hole
(221) extending from the first face (22a)
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10.

1.

through the second face (22b), wherein the
expansion portion (23) includes a chamber
(8S3) therein, and wherein the chamber (S3)
intercommunicates with the through-hole
(221) of the abutting portion (22).

The vascular puncture sealing device as claimed in
claim 1, characterized in that the outer tube (12)
includes a positioning hole (121), wherein the posi-
tioning hole (121) extends through a tubular wall of
the outer tube (12) and intercommunicates with the
second compartment (S2).

The vascular puncture sealing device as claimed in
claim 1, characterized in that the abutting portion
(22) and the expansion portion (23) are integrally
connected with each other.

The vascular puncture sealing device as claimed in
claim 1, characterized in that the abutting portion
(22) is located in the second compartment (S2),
wherein the expansion portion (23) extends through
the end of the inner tube (11) into the first compart-
ment (S1) and is located in the first compartment
(S1).

The vascular puncture sealing device as claimed in
claim 1, characterized in that the sealing unit (2) is
made of a biocompatible material.

The vascular puncture sealing device as claimed in
claim 5, characterized in that the sealing unit (2) is
made of polyurethane, polytetrafluoroethylene, tita-
nium, or a titanic alloy.

The vascular puncture sealing device as claimed in
claim 5, characterized in that the sealing unit (2) is
made of a biodegradable material.

The vascular puncture sealing device as claimed in
claim 7, characterized in that the sealing unit (2) is
made of polylactic acid.

The vascular puncture sealing device as claimed in
claim 1, characterized in that the expansion portion
(23) includes an inner surface coated with thrombin
or chitosan.

The vascular puncture sealing device as claimed in
claim 1, characterized in that the abutting portion
(22) includes a stagnant film (222) located in the
through-hole (221), wherein the stagnant film (222)
includes a plurality of apertures (223).

The vascular puncture sealing device as claimed in
claim 1, characterized in that the sealing unit (2)
includes a pull string (24) attached to an outer pe-
riphery of the expansion portion (23).
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